HRIEF COMMUNICATION

YARRIES AT DALHOUSIE SPRINGS, NORTHERN SOUTH AUSTRALIA:
MORPHOLOGICAL EVIDENCE FOR LONG TERM ISOLATION

This paper stems fron s enmprehensive morphalogicat
analysis of the taxonomy of the destrucior group of the
genus Cherax, " Since Lhe ¢pecimens [rom Pathousie
Springs proved to be motphologically distinct from all
other specimens examined, rhey are given special
conslderation here,

Dalhousie Springs are y seriey of bver 60 active mound
springs distributed {hroughout an area of about 60 km?,
160 kin NE of Oodnadatta in the far north of South
Australia.? While located within the Lake Eyre Drainage
division; they are isolated from the major waterways and
lakes of céntral Abstralia.

Morphological analyses included both bivariale
(analysis of covariance) and multivariale (principal
componcnts analysis) techniques, ' On the basls of fitgy
metric and mullistate. characters, the specimens from
DPalhousic Springs are closest to €. destrucror, which s
the vnly other species vl Cheree (o be found in central
Australia.® Of these characters, the Dalhousie Springs
specimens could be distinguished siatisiically from
C. wtestructor by-1hcir relatively broad arcola (the distance
between the hranchincardiac grooves), short thorax, and
short sostum, and 10 a-lesser cxient by relatively large
chelae and broad tostrumn.’ These characters are
illustrared in Fig. 1,

The Dalhouste Sptings spevimens are separated must
conspicuously from € desiructor by thele relatively broad
arecla. The relationship between areola width and ocular-
carapace length lor the Dathousle Springs specimens (),
€. albidus (b) and C destrucior (o) is shown in Fig. 2.
The data far Dalhousic Springs specimens represent
¢ollections from several moutid Springy. These data were
log-iransformed to linearize the allometric relationship of
arcold width with ocalat-carapace lengtih, Analysls of
covanianee indicated that the elevations of these regression
lines are significantly different (¥ jiq7 =611.), p< 0.001),
A pasteriori comparison of (he elevations using Tukey
Tes? indicated that the differences between each pair of
lines are -statistically significant (p<0.05), with: the
Dalhoisie Springs speeimens having the broadest aredlas
and - desteuctor having the narrowest,

txalboysie Springs ate thought 1o have formed durtng
thelale Pliocenc-carly Pleistovene and e sutrounding
ates hay been substantially dry sinve the late Tertiaty.®”
Haosvever, in modern times, flood waters from the creeks
near the springs would have provided a connéction
between the springs and the Finke river system vig spring
run-all during particularly wet vears.” Tt has been
supgested that these conditions may have occurred
nunerous Limes in the past 1000 yeary and possibly more
frequently during the Pleistocenc when the springs ntiy
have heenat & 1ctatively Juwee elevation.” 1u the light of
(heve suggestivng, it is interesting thac these popuiations
have maintained their morphological inteetily, probably
iu the face uf repeated invasion by C destracear. One
explanation for this may be that the yabbies of Balhvusic
Springs may have developed physiolosical talerance of the
high, relatively constant temperuature to which they are
exposed, Invading C destructor may not be ahle 1o survive
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kg, 1, Cephalothoracic measuremenrs distinguishing the
Dalhousie Springs yabbies from ather specimens of
C destructor, TCL, total-carapace length; OCL, acular-
carapace tength; TL, thorax tength; RW, rostrunt widih;
AW, sreala width, Rostrum length was caledlated a8 the
difference hetween '1CL and OCL.

and reproduce under these conditions. Ecological isolatlon
of populations hetween which [hiere are no peographical
burriers hay buen described tor some speties of Gammarns
which inhabit regions “with. differing salinities.?
Individuals from different populations of some “spevies™
were 50 specialized that they could not survive and
reproduce at any common salinity.

©in the basis of znogeographic evidence not connecied
with Dalhousie Springs, 1 have previously postulated that
C destrucior arose as a result of increased selection for
drovght tnlerance during the late Tertiary=Pleistucete
phase of jucreasing aridity and. that it arose from a
previously widespread “C. albidus-lTike" ancesior,'? This
latrer species is now restricted 10 sonthweslern Yiclonia
and the ¢xireme southeast of South Australia, The
similarity of the Dalhousic Springs spiciinens: (O
¢ alhidus; with respect 10 relative areola width is,
therctore, particulurly significant, Mound springs also have
been suggesied. ay providing refuges for aquatic fauna
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Fig. 7. Lines of best fit for the log-log regressions of aréola
width on ocular-carapace length. a, Dathousie Springs
tn =755 b, C. albidus ta=526% <. C. destructor (n=900).
All regressians are statistically significant (p <0.001).
The cifcles jndicate the positians af individuals froumn
Dalhouse Sprngs.

duniig peniods of wcreased aridity® An association
betwéen dreala widih and the environment has been noted
for cambarid species, wide arealae being largely restricted
to highly oxygenaled Jotic habilats and narfow areolas
being more cammaort o crayfish inhabiting waters of lower
asyecn concentrations,”™! This associatian was related
fo the fact thal 2 lengihening and nartowing of the arcola
will pesult in a concomitant enlarpement in the gill
chamber.® We iaight therefore predict thar 2 drough-
adupled spevies (ie. C desiructor) would have a relalively
narrow arcola. As C destruesor populations inhabiting
the cooler. wetler areaz of central Victorna and
southeastern: New  Soulh Wales do not show any
broadenng of the areola,*® this relationship (if it applies
to parssiacids) iy nof o proxinal one

Although Ihe Spritle water 1emperaruncs are high,
dissolved axygen levels arc generally high o saturatad i
most springs, excepr in.the immediate wvicinily of the
vent.) The permanent waler of the inound springs would,
therefuce. buffer the crayfish Trons the effects of aridity
and subsequent selocrion for drought olerance, For Murther
interpretation of the pattern of morphological variation,
it would be interesting ta know whether there has been
gene flow berween the Dallousie Springs crayfish aod
typical € desteiicror. Future investigation using other
methods {c.g. immunological techniques) may help 10
arify the relationships beswern the Dalhousie Springs
populations, O destructor and C albidus.

Althougl these specimens are morpliplinacally very
destinct from the other C destrucior 3prcimens, their
{axonomic statug is far Trom clear, The possabilily thal theie
distingtive morphology i4 environmentally tnduced must
be considered, The Dalhousic mound springs represent
an extreme envirpnment. Spong walst (emperatures at the
solwce vary from29°C ta 44°C, the hutier sphings being
in the e While summer waler temperaturey may
reach these levels in Uther parts of central Ausisalia, the
apring water temperatures are constant throughout the
year, e least at the source. Thase springs rarely flow mure
(X 15 km front their sousce due o the high evaporation

rate (2500 mrn/annum), 2 17 the unusual morphology of
the Dalhousle Springs. specimens is environmentally
induced. some indication vl morpholoweal simitanty with
other central Australian populations might be cxpecied.
However, with respect to the characters which distinguish
1hie Spring specimens, yubbics from other nactheen South
Australian, southern Northern Tertitory and southuest
Queensland localitivs are closér to suutheast Australian
specimens,)

A [lurther indication of the extreme envitonment at
Dathousie Springs is the presence uf berried females of
very small carapace lengths. | have examined berried
femnales of {olal carapace length (TCL) 23.4 inm (OCL
19.8 mig) and 24.3 mm (OCL 20.6 mm) fram Lhis locslity.
Previovs field studies have yecorded minimum iotal
carapace lenglhs (TCLs) for bertied females of JI-
as mm,' although berried females of townl carapace
length ot small as 26 mm have been recorded from Lake
Fucumbene in southeastern N.SW.Y The Dalhausie
Springs specimens therefore represent the sratlest berried
fernales of “C. desiructor™ vel recorded. The size at which
crusiao¢ans reach sexusl maturiey in the field has been
suppested to be a guuge of (he influence of the
environmeni an {he performance of the populaiion,'®

A further complication 1g the possibiliy of recent
intmductions. Yabbies were [irst recorded from the Springs
in May 1984 when {hey were collected using wire-mesh
BoOx Lraps for Misk.'s However, o Chenty were collected
on previous visits in July/August, 1968, November, 1969,
and May, 1974 using the same Iraps inn the same area.
When collecring vabbics, hawever, it 15 nof unisusat to have
markedly different trapping sucoess at different times. It
has also heen noted that focals in the mid-north of South
Australia, Al least as far north as Qodoadatta, have
introduced yabhics into their dams.” Given that the
morphology of 1he Dalhousie Springs cravfish §s so distinet
from all other C. desirucior populations examined,!? it
i most untikely that they are 1the resule of recent
introductions by man

While the frequency and extent of past aquatic connec-
tjons between the Dalhousic Springs and surrounding
drainaze systems are nol hnown, conditians Tavouring
speciation of other taxa have existed sinoe there are two
endemie Tish <pecies, the Dalhousic catfish (Veositurus
spd und the Dathausie hardyhead (Crreerocephaloy
dalhowusiensisy which cannof survive al waler lemperatures
much less. than 200C. M98 Dathousi¢ Springs alko
contains endemic spails tfamilyr Hydmbiidae) and
amphipods.’

The cause of the unique morphalogy of the Dallobsic
Springs specimens {12, genetic Of envirutenental) may be
snlved by the rearing of yonng under coniratiod oopditiops,
The tephicatiup of this procedure with “pooad” C
destricior would serve 8s 3 cemirol Withow vhis funher
evidence, however, firmt taxonomie conclusions are nul
justitied,

I am indebted 10 Dr Sam Lake for bis coustruddive
critieism and suggestions: My thanks also go 1o Dr lan
Bayly and Michael Barry for thoe comments on this
manuscript.
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